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METHOD FOR PRODUCING FROZEN RICE DUMPLING COVERED WITH BEAN JAM 

PROBLEM TO BE SOLVED: To provide a frozen rice dumpling covered with bean jam 
that has the same appearance, texture and taste as those of the freshly prepared rice 
dumpling, while the rice dumpling is kept soft even when it is refrigerated and cases no 
dripping, even when it is thawed. 

SOLUTION: Glutinous rice grains are washed with water, soaked in water for >5 hours 
and steamed up. In a vacuum kettle, a carbohydrate solution and a B-amylase-containing 
enzyme preparation solution are added to the steamed glutinous rice and they are mixed 
under stirring. Further, they are heated at about 9Q°C while being stirred, then the heated 
product is transferred into a vessel and allowed to stand for more than 2 hours while the 
vessel is covered with a lid. Finally, the treated rice grains are formed into balls of suitable 
sizes and the glutinous rice bails are coated with bean jam to give the objective rice 
dumpling covered with bean jam. The finished rice dumpling covered with the bean jam is 
rapidly frozen. 
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(54) Boiled rice containing trehalose and soybean polysaccharide 



(57) The invention relates to boiled rice foods con- 
taining soybean polysaccharides and trehalose. The 
texture of the boiled rice foods does not deteriorate 



when returned to an edible state by de-chilling or thaw- 
ing following distribution in a chilled or frozen state, and 
are free from hygiene problems associated with de-chill- 
ing or thawing at room temperature. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present Invention relates to boiled rice 
foods capable of being distributed at low temperatures. 
Specifically, the present invention relates to boiled rice 
foods having a texture which does not deteriorate fol- 
lowing distribution and storage at low temperatures, and 
which are free from hygienic problems associated with 
warming or thawing at room temperature. 
[0002] More specifically, the present invention relates 
to boiled rice foods having a texture which does not de- 
teriorate when warmed or thawed following chilled or 
frozen distribution, and which are free from any hygienic 
problems associated with warming or thawing at room 
temperature. In the present invention, "chilled distribu- 
tion" refers to distribution and storage in a temperature 
below about 5°C and above a freezing point; "frozen dis- 
tribution" refers to distribution and storage in a temper- 
ature range which enables freezing; while "de-chilling" 
refers to warming in a temperature below about 10°C 
and above a freezing point. 

[0003] Cooked boiled rice hardens over time. This 
phenomenon is also called deterioration of boiled rice. 
The degree of deterioration increases at lower temper- 
atures. Such deterioration results from changes in in- 
trinsic starch and it has been suggested that the mech- 
anism involves recrystallization of starch which has 
been gelatinized and swollen under the influence of wa- 
ter and heat. In particular, the taste, texture and flavor 
of boiled rice all significantly deteriorate after distribution 
and storage at a temperatures sufficiently low to cause 
chilling or freezing. 

[0004] In order to prevent the deterioration of boiled 
rice, attempts have been made which utilize methods 
such as increasing the amount of water added for cook- 
ing or adding enzymes such as a-amylase, p-amylase, 
glucoamylase and protease, starch such as pregelati- 
nized starch and chemically modified starch, polysac- 
charides such as Duran gum and hyaluronic acid, sug- 
ars such as anhydrosugar, dextrin, glucose, fructose 
and cyclodextrin, sugar alcohols such as trehalose, 
maltitol, sorbitol and lactitol, or fatty acid esters such as 
sucrose fatty acid ester, poly glycerin fatty acid ester and 
glycerin fatty acid ester, and emulsifiers such as organic 
acid esters of monoglycerides. However, none of these 
methods achieve any significant improvement in taste 
or texture. 

[0005] When boiled rice foods containing these addi- 
tives are chilled or frozen for distribution, various meth- 
ods arc available to effect de-chilling or thawing, such 
as allowing the food to stand at room temperature for a 
period of time, warming at a relatively low temperature 
(de-chilling), or thawing by heating in a microwave oven. 
However, if foods are left to stand at room temperature 
for a period of time, a hygienic problem can arise. In 
addition, thawing by heating is not suitable for boiled rice 



foods such as sushi. If the microwave method is used 
for more suitable foods, hardening is likely to result, 
causing an undesirable taste, texture and flavor. The 
same problem exists with respect to de-chilling. When 
5 boiled rice foods produced in a conventional method are 
subjected to de-chilling, such foods will suffer a deteri- 
oration in taste and texture. 

[0006] As a countermeasure against such deteriora- 
tion, a method of adding trehalose or trehalose plussug- 

10 ar alcohol (e.g. JP-A 8-1 68350 and JP-A 9-1 63943) has 
been proposed. This method is said to enable foods to 
be returned to an edible state without heating following 
chilled or frozen storage and distribution. However, no 
improvement in taste and texture can be achieved using 

is de-chilling, thus such foods should be thawed at room 
temperature. Thus, the problem of hygiene is not solved 
thereby. Further, thawing at room temperature does not 
effect a satisfactory improvement in taste and texture. 
[0007] The object of the present invention is to provide 
20 boiled rice foods the taste, texture and flavor of which 
do not deteriorate when returned to an edible state by 
hygienic de-chilling after being distributed in a chilled or 
frozen state. 

25 SUMMARY OF THE INVENTION 

[0008] As a result of intensive study to solve the object 
described above, the present inventor has found that by 
adding soybean poiysaccharides and trehalose during 
30 cooking, deterioration in the quality of boiled rice foods 
with respect to taste, texture and flavor, caused by 
chilled distribution orfrozen distribution, can be prevent- 
ed to a far greater extent than that achieved by the con- 
ventional method. It has also been found that, as a meth- 
35 od of returning boiled rice foods to an edible state, this 
technique can be applied to de-chilling or thawing at rel- 
atively low temperatures thus avoiding hygiene prob- 
lems which arise at room temperature. 
[0009] The present invention provides boiled rice 
40 foods containing soybean polysaccharides and treha- 
lose. The boiled rice foods of the present invention can 
be obtained by cooking rice with addition of soybean 
polysaccharides and trehalose. The boiled rice foods of 
the present invention containing soybean polysaccha- 
45 rides and trehalose are advantageous in that deteriora- 
tion in the quality of the rice foods with respect to taste 
and texture can be prevented when they are de-chilled 
following chilled orfrozen distribution. Further, hygienic 
problem caused by thawing at room temperature can be 
50 avoided. Thus, the boiled rice foods of the invention are 
much more suitable for low-temperature storage and 
distribution than the conventional products. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0010] As used herein, the term "soybean polysac- 
charides" refers to water-soluble polysaccharides, such 
as hemicelluiose. Preferably, SOYAFIBE-S™(Fuji Oil 
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Co., Ltd.) may be used as a soybean polysaccharide. 
The soybean polysaccharides are added in an amount 
of 0.1 to 4% by weight, and trehalose is added in an 
amount of 0.1 to 4% by weight, preferably 0.5 to 3% by 
weight, more preferably 1 to 2.5% by weight, relative to 
the amount of raw rice. Soybean polysaccharides are 
believed to contribute to an increase of water absorbed 
in boiled rice, and trehalose is believed to have the effect 
of fixing water absorbed in boiled rice. It is currently be- 
lieved that, by addition of these compounds, the amount 
of water absorbed in boiled rice is significantly increased 
and fixed therein, whereby a sufficient amount of ab- 
sorbed water remains in boiled rice even upon de-chill- 
ing or thawing following chilled or frozen distribution, 
thus deterioration in taste, texture, flavor can be pre- 
vented. 

[0011] In a preferred embodiment of the present in- 
vention, the improvement in taste, texture and flavor be- 
comes even more pronounced when a food-grade en- 
zyme is added. Selection of a suitable food-grade en- 
zyme is not particularly limited so far as it can be used 
in boiled rice foods, and examples include cc-amylase, 
(3-amylase. glucoamylase, pectinase, protease or pa- 
pain. A wide variety of food-grade enzyme preparations 
containing a mixture of enzymes such as amylase, pro- 
tease and papain are commercially available. For ex- 
ample, an enzyme preparation Miora™ (Otsuka Phar- 
maceutical Co., Ltd.) is suitable for use. These food- 
grade enzymes are added in an amount of 0.0001 to 1% 
by weight, preferably 0.0002 to 0.5% by weight, more 
preferably 0.0005 to 0.1% by weight relative to the 
amount of raw rice. It is believed that these food-grade 
enzymes facilitate the hydrolysis of cell walls, cell mem- 
branes and amyloplast membranes of rice albumen or 
starch particle-binding protein to promote gelatinization 
and swelling of starch particles, thus contributing to an 
increase in the amount of water incorporated into the 
cooked rice. 

[0012] In accordance with the invention, the boiled 
rice foods containing soybean polysaccharides and tre- 
halose exhibit a reduced deterioration in their texture. 
In addition, the amount of water incorporated is in- 
creased by adding a food-grade enzyme to improve wa- 
ter retention efficacy, thereby further improving taste, 
texture and flavor. 

[0013] In another preferred embodiment, the boiled 
rice foods of the present invention may further contain 
edible acetic acid and edible fats and oils. Edible acetic 
acid is not particularly limited, and conventional vinegar 
is preferably used. Edible acetic acid may be added in 
an amount of 0.1 to 5% by weight, preferably 0.5 to 4% 
by weight, more preferably 1 to 3% by weight relative to 
raw rice. Edible fats and oils are not particularly limited, 
and conventionally used vegetable oils can be prefera- 
bly used. Edible fats and oils maybe added in an amount 
of 0.1 to 5% by weight, preferably 0.5 to 4% by weight, 
more preferably 1 to 3% by weight relative to the amount 
of raw rice. Edible acetic acid is believed to act to soften 



cell walls of boiled rice, while edible fats and oils affect 
the shape retention of boiled rice grains. Accordingly, it 
is believed that addition of these ingredients helps pro- 
viding a texture similar to that of fresh boiled rice. 

5 [0014] The raw rice material used in the boiled rice 
foods of the present invention is not particularly limited, 
and any rice distributed on the market can be used. Pref- 
erably, rice with a low amylose content, specifically with 
an amylose content of 15% or less, preferably 10% or 

10 less can be used to provide boiled rice foods having a 
good taste and texture. The term "amylose content" 
herein used refers to an apparent amylose content de- 
termined by iodine affinity measurement or by iodine 
colorimetry, and is not necessarily coincident with true 

15 amylose content. This content is expressed on a dry 
weight basis. 

[0015] For production of boiled rice foods of the 
present invention, the procedure of cooking itself is riot 
particularly limited, and a usual method of producing 
20 cooked rice can be used. The method of adding soy- 
bean polysaccharides and trehalose is not particularly 
limited, and these ingredients may be added water fol- 
lowed by immersion and cooking of rise; or if water is 
changed between the steps of immersion and cooking, 
25 these ingredients may be added to water for cooking on- 
ly. Alternatively, these ingredients may be added during 
or after the step of cooking. Similarly, the method of add- 
ing food-grade enzymes, edible acetic acid and edible 
fats and oils is not particularly limited. Water used for 
30 immersion and cooking is not particularly limited, and 
for example, degassed water, electrical-field water or 
magnetic-field water can all be used, among which de- 
gassed water is particularly preferable. Degassed water 
is water prepared by removing a dissolved gas by pass- 
es ing water along one side of a gas-permeable and liquid- 
impermeable membrane while maintaining the other 
side in vacuo; electrical-field water is water to which a 
high-pressure static voltage is applied; and magnetic- 
field water is water which has been passed through a 
40 magnetic field and an electrical field. 

[0016] The amount of water used in cooking is pref- 
erably greater than that used in producing usual cooked 
rice. The amount of water relative to the amount of raw 
rice will vary depending on the boiled rice food, but may 
45 be in the range from 1 90 to 230% by weight, preferably 
200 to 210% by weight for sushi rice, or from 160 to 
190% by weight, preferably 170 to 185% by weight for 
non-sushi rice. 

[001 7] Preferable examples of boiled rice foods of the 
50 present invention include sushi distributed in a frozen 
state. In general, sushi materials, in particular fish and 
shellfish are easily heat-denatured upon heating and 
thawing. In contrast, frozen sushi prepared according to 
the present invention can be thawing at relatively low 
55 temperature so that sushi materials such as fish and 
shellfish are not denatured. Moreover, the problems of 
hygiene accompanying room-temperature thawing do 
not arise, and the same texture as exists just after pro- 
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duction can be obtained at the time of eating. Frozen 
rice balls, pilafs, and boiled rice with assorted mixtures 
are also preferable examples. Such foods can be eaten 
after being subjected to thawing at relatively low tem- 
peratures, and as required, heated in a microwave oven. 

Examples 

[001 8] The present invention is described in more de- 
tail by reference to the Examples below. Such exam- 
ples, however, are not intended to limit the scope of the 
present invention. 

Example 1 

[0019] 400 g California rice was washed with water, 
and the water was drained off, then the rice was im- 
mersed in 830 cc degassed water (at a volume 
2.08-times greater than that of the rice). 8 g (2 weighl- 
%) Soyafibe-S™ (Fuji Oil Co., Ltd.) as soybean polysac- 20 
charides, 8 g (2 weight-%) trehalose, 1 g (0.2 weight-%) 
Miora™ (Otsuka Pharmaceutical Co., Ltd.) as a food- 
grade enzyme preparation, 8 cc (2 weight-%) vinegar, 
and 2 cc (0.5 wcight-%) salad oil were added to the im- 
mersion water, and the rice was cooked in a household 25 
rice cooker. 105 cc (26 weight-%) sushi vinegar was 
added to the rice thus cooked. Thereafter, the rice was 
cooled at 35°C in a cooling unit and formed into a shape 
usable for sushi. The sushi rice thus formed was frozen 
and stored at -20°C, After storage for 24 hours, it was 30 
subjected to thawing at 4°C for 24 hours and its qualities 
evaluated. The sushi rice had a taste and texture the 
same as that following production. Example 2 
[0020] 400 g California rice was washed with water, 
and the water was drained off, then the rice was im- 35 
mersed in 720 cc degassed water (at a volume 1 .8-times 
greater than that of the rice). 6 g (1.5 weight-%) 
Soyafibe-S™ (Fuji Oil Co., Ltd.) as soybean polysac- 
charides, 8 g (2 weight-%) trehalose, 1 g (0.2 weight-%) 
Miora™ (Otsuka Pharmaceutical Co., Ltd.) as a food- 40 
grade enzyme preparation, 8 cc (2 weight-%) vinegar, 
and 2 cc (0.5 weight-%) salad oil were added to the im- 
mersion water, and the rice was immersed therein for 1 
hour and then cooked in a household rice cooker. The 
rice thus cooked was cooled at 35°C in a vacuum cool- 45 
ing unit and formed into a rice ball. The rice ball was 
stored at 4°C. After storage in this slate for 48 hours, its 
qualities were evaluated. The rice ball had a taste and 
texture the same as that after production. Comparative 
Example so 
[0021] Sushi boiled rice was produced, frozen and 
subjected to thawing in the same manner as in Example 
1 , except that the soybean polysaccharides were not 
added. The resulting sushi rice was rigid and brittle and 
failed to retain its form, and was unpalatable. 55 



Claims 

1. Boiled rice foods containing soybean polysaccha- 
rides and trehalose. 

5 

2. The boiled rice foods according to claim 1 further 
containing a food-grade enzyme. 

3. The boiled rice foods according to claim 1 or 2, 
10 wherein the soybean polysaccharides and treha- 
lose are contained in amounts of 0.1 to 4% by 
weight and 0.1 to 4% by weight, respectively, rela- 
tive to the amount of raw rice. 

is 4. The boiled rice foods according to claims 1 to 3, 
which are stored at 0 to 5°C. 

5. The boiled rice foods according to claims 1 to 3, 
which are stored in a frozen state. 
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